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tials in series two—five were recorded before vibration, in the first, sixth, and | 
tenth minutes of vibration, and immediately after vibration. An electrodynamic 
testing device equipped with a dynamometer created the necessary vibration. During 
the ten-minute vibration period the subject pressed his palm to the stand with 8 kg 
of force. While the biocurrents were being recorded, he rested his hand on the 
vibrating device without pressure and squeezed a polyethylene bulb connected to a 
manometer with his first and second fingers. It was found that under the influence 
of vibration of complex spectral composition no one type of change in electrical 
activity predominated. This was explained by the composition of the vibration 
spectrum, which included frequencies having opposing effects on the organism. It 
was demonstrated that when the subject is exposed to vibration on a background of 
static load, the normal process of increase in the electrical activity of muscles 
_after cessation of static load is destroyed at vibration frequencies of 1000 and 
2000 cps. In addition, vibration at 250 cps and above alters the normal reaction 
of increase in electrical activity at the moment of static load. Sinusoidal vibra- 
tion, it was concluded, causes a predominance of reactions of decreased electrical 
activity and phase changes of electrical activity. This may be connected with the 
development of inhibition in nerve centers and disruption of circulation in upper 
extremities under the influence of vibration. Vibration of complex spectral compo- 
sition was found to cause changes in biopotentials different from those occurring 
when high-frequency components of this spectrum were taken separately. However, 
. these high-frequency components influence the character of electrical acitvity (pha 
reactions and reactions of decreased excitability). Orig. art. has: 2 figures. [JS] 
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PHASE I BOOK EXPLOITATION SOV/4403 
Akademiya nauk SSSR. Institut avtomatikij 1 telemekhaniki 


Avtomaticheskoye aero ih [sbornik rabot] (Automatic Control; Collected 


Works) [Moscow] Izd-vo AN SSSR [1960] 431 p. Errata slip inserted. 5,500 
copies printed. 


Ed.: Ya.Z. Tsypkin, Doctor of Technical Sciences, Professor; Ed. of Publishing 
House: Ye.N. Grigor'yev; Tech. Ed.: G.A. Astaf'yeva. 


PURPOSE: This collection of reports is intended for scientists and engineers 
engaged in the study of automation. 


COVERAGE: The collection contains reports presented at the 6th Conference of 
Young Scientists of the Institut avtomatiki i telemekhaniki AN SSSR (Institute 
of Automation and Telemechanics of the Academy of Sciences USSR) in January 
1959. The collection covers a wide range of scientific and technical problems 
connected with automatic control. No personalities are mentioned. References 
accompany each report. 
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Automatic Control (Cont.) SOV/4403 
PART I. AUTOMATIC CONTROL 


Braverman, E.M. Use of the Method of Successive Approximations During the 
Adjustment of Industrial Controllers Based on Transients in a Closed-Loop 
System 
The author investigates a method of optimalizing the control process of 
a closed-loop system which is described by a system of differential equa- 
tions with given adjustment parameters. He solves the problem by apply- 
ing the root-locus method and by studying the effects of a shifting of 


the characteristic roots on the transient behavior of the control system. 
He then applies this method to some specific types of industrial control- 
lers, There are 3 references, all Soviet. 


Butkovskiy, A.G, L.S. Pontryagin's Principle of a Maximum in Optimization 

Systems of Automatic Control With a Linear Actuating Signal 
The author proves the validity of L.S. Pontryagins' principle of a maxi- 
mum for systems with linear control on the basis of which the optimal 
control can be determined when it is bound by a closed domain. For the 
sake of simplicity, the author examines time-optimization systems, but 
in general the principle of a maximum is valid for other criteria, i.e., 
the integral of the function of system coordinates and of actuating sig- 
nals. There are 3 references, all Soviet. 
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rect) 8/123/61/000/007/014 /0x% 
23- A004 /A104 
AUTHORS: Butkovskiy, A.G,, Domanitskiy, 3.M, 
ee oad 
& 
TITLE: On the synthesis of the control part of optimum systems for some 


members with lag 


PERIODICAL; Referativnyy zhurnal, Mashinostroyeniye, no. 7, 1961, 3, abstract 
7D2 (V sb. "Teoriya i primeneniye diskretn, avtomat. sistem", Mos- 
cow, AN SSSR, 1960, 27 - 35) 


TEXT; The authors analyze some cases of the synthesis of the control part 
of control systems of optimum rapid action, the permanent part of which consists of 
delay components and two integrating components connected in series, The system 

is given the instruction to finish within the shortest time the misalignment on 

the output coordinate and of the rate of change of this coordinate during the 
limiting of the magnitude of the control response, It is pointed out that the 
shape of the optimum transient response does not depend on the lag, Therefore, in 
systems of the second order with lag the optimum transient response consists, as 

in systems without lag of two intervals, During the duration of each of them it 
is necessary to maintain the control response on one of the boundary values, The 
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On the synthesis of the control part .., A004 /A104 


authors suggest, for the shaping of the control response, to use a mcdel of the 
permanent part of the system, consisting of two integrating components with the 
same amplification factor as the objeot, Since the model does ict contain a lag, 
under certain initial conditions fed to the model its coordinates are going to 
predict in a certain way during the lag time of the object the deviation of co- 
ordinates in the real object. As an example of the realization of the ortimum sys- 
tem where a model object is used to determine the Sign of the control response the 
authors analyze a control system of a rolling mill shears developed by the IAT AN 
SSSR, There are 9 figures and 6 references. 


V. Genishta 


[Abstracter's note: Complete translation] 
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5/103/60/021/06/03/0%» 
B012/B054 


AUTHORS s Butkovskiy, A» Ge, Lerner, A> Ya. (Moscow) 
ELI Sa 
; 4 
TITLE: Optimum Control of Systems With Distributed Parameters 


PERIODICAL: Avtomatika i telemekhanika, 1960, Volo 21, No. 6, 
ppo 682 - 691 


TEXT: Variation problems of a new type are formulated in the first part 
of the present paper. They are conditioned by the necessity of finding an 
optinun control in the automation of objects with distributed parameters. 
The known papers on the theory of optimun control give no general method 
of solving the problems set. The problem of optinun control of systems 
with distributed parameters is set up here for certain classes of objects. 
Phese are expressed by systems of partial differential equations of the 
first order and the heat conductivity equation. The characteristic 
features of the control objects {investigated are the following: besides 
the punctiforn control effects, there are also spatially distributed 
control effects, a8 well as the limitations associated therewith. It is of 
importance that these control effeots may be contained not only in the 
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Optimum Control of Systems With Distributed $/103/60/021/06/03/016 
Parameters B012/B054 


conditions. It is pointed out that it is essential to know Whether the 
desired states are attainable. The solution of an optimum control problem 
is given for an object expressed by partial differential equations of the 
first order, and the structural scheme of the optimum control systems for 
such objects is shown. A procedure is mentioned on the basis of which the 
Problem can be solved by means of the maximum principle of 

L. S. Pontryagin (Ref. 6). It is pointed out that the control system must 
have an extensive memory for an optimum control of the objects 
investigated. There are 3 figures and 12 references: 11 Soviet and 


VB 
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s/020/60/134/004/002/023 


a B019/B067 
lo.qs00 
AUTHORS : Butkovskiy, A. G. and Jerner, A- Ya.~ 
— Cy 
TITLE: Optimum Control'‘of Systems With Distributed Parameters 


PERIODICAL: Doklady Akademii nauk SSSR, 1960. Vol. 134, No. 4, 
pp- 778 - 781 


TEXT: The authors study the problem of optimum control of objects which 

are described by a system of partial differential equationd With first~ 

order derivatives: f(x, t, Q, aQ/ax, aQ/at, u, v, w) = O- Here, x and t 

are independent variables in the regions 1<x4€l, and t <tc, 

Q = Q(x,t) = (Q,(xst),-0-Q)(x5t)) is a vector function characterizing the 
state of the object. u= u(t) = (u, (+) ,uy(+)so2ou,(t)), v = v(x,t) \ 
= (v4 (x5t)yo00v,(x9t)) and w = w(x) = (w,(x)y00-w, (x)) are control vector 


functions. These control functions are subject to the following 
restrictions: All or part of the partial derivatives up to the r=th order 
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of the variables of the control functions are limited by upper and lower 
limits. Under these conditions three problems may be distinguished: 1) In 
what manner must the control functions change that with given initial- 

and boundary conditions the functional I = I(x, ty Q; 3Q/0x, aQ/at, u,v,¥) 
attains its minimum. 2) In what manner must the control functions shange 
that the above mentioned functional attains its minimua if ae 14]: and 


7) in what manner must the control functions change that the same 
functional attains its minimum if tet,» t,]- The condition tha: the 


functions Q(x,t,) and Q(1,,+) lie in a certain E-neighborhood of a given | 


vector function Q“(x) or Q*(t) must de fulfilled. The same considerations 
are made for those cases in which the object is described by a system of 
partial, differential equations with derivatives of higher order. As an 
example, the authors mention the problem of optimum control of a con- 
tinuous-flow furnace in which thin bars are heated. The equation of 
heating avdx/aQ + adQ/at + Q - u= 0 is set up- Here, OS x<SL, OFF ST, 

Q = Q(x, t) is the temperature of the metal at a point x and at a noment t, 
vy is the rate of travel of the bars, and u = u(t) the temperature in the 
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Optimum Control of Systems With Distributed s/020/60/134/004/002/023 
Parameters B019/B067 


furnace. By the above described method the author obtains the functional 
T 
I = (, = a(L,t)| 2 at (16), where Q, is a constant. This kind of problem 


was initially described under point 2). Here, it is ea: by 
L. S. Fontryagia's naximum principle ~ Tt eles that u, aes The 
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8/103/61/022/001/002/012 
[b$500(1031) U32,11+4) BO19/BO56 
AUTHOR: Butbovskiy, A. G. (Moscow) 
TITLE: Optimum Processes in Systems With Divided Parameters 


PERIODICAL: <Avtomatika i telemekhanika, 1961, Vol. 22, No. 1, pp. 17-26 


TEXT: In the problem of the optimum control of systems with divided 
parameters results may be used for the solution, which were obtained 
in the following problem: the n coordinates of a vector Q, namely : 


Q, (+), Qo(t)rerees a(t), are subjected to the function Q, = Q(t) x 
t 
4 
2g | K, (t,t, u, (tt), «ie u.(t)) dt (1), where K,(tyTy yee eer t)s 
t 
o 
(i = 1,2,...,n) is a given function. The control functions 


c u(t) (k = 1,2,...,r) are assumed to be stepwise continuous. 
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Optimum Processes in Systems 8/103/61/022/001/002/012 ake 
With Divided Parameters B019/B056 uF 
Further the control vector u = U(W, (BE) iccy cu (t)) is assumed to be 
1 n 
in a closed region 9 . That u = u(t)€Se is required at tj<t<t,, in the 
case of which Q(t, ) = Q(a, its given vector) and a given functional Q 


1 
= | F(t, Q(T), u(v)) dv (2) has the lowest possible value. The necessary 


t 
° 


condition for an optimality, which the control u(t) must satisfy, may 
be formulated in form of two maximum theorems. Theorem 1: If u 

= u(t)eQ (t= t<t,) is that control, it holds Q(t, ) = Qy. For the 
optimality of u(t) and the corresponding trajectories q = Q(") it is 
necessary that a constant non-vanishing vector c = (ce), Cay sees c,) 


exists, that co=0 and that for all t, which are in to<t<t,, the 
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Optimum Progesses in Systema 8/103/61/022/001 /002/012 
With Divided Parameters - B019/B056 
function: 


Oa se 
Hm eg\ YE SOO) (x,t, u) de =. 
Can eae t fom}. " 7 wo wos ' (3) ; 


ees So 
OF (*, Q (x), u(x 

OMe oS 
k at . + cy # (t, Q(t), u) 4 > cc Ky (t,t, w). af : 4 3 = 
——— im} ; , 


as ; 


of the variable u, u€8, attains a maximum at point u = u(t). Theorem 2; 
That u = u(tjese(to=t<t,), where Q(t, )é M(M is a certain manifold). — 


The vector ¢ = (co seeeye, ) must then satisfy theorem 1 and besides also 
the condition of orthogonality at point Q(t,). The author proves these 


theorems in the appendix to this paper and studies their applicability, 

First, a heat exchange problem is dealt with, .in which the minimun time 

is sought, within which a body is given a desired temperature distribu- ; 
tion by an external temperature field. Further, the optimum control of 25 
the heat exchange process between a medium at rest and a moving medium . 
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Optimum Précesses in Systems ‘ "8/103 61/022/001/002/012 
With Divided Parameters B019/B056 


such as occurs in industria] continuous heating furnaces, ig studied, 
Proceeding from the therma) conductivity equations for these problems 
and from the corresponding boundary~ and initial conditions, the author 
follows the above method and obtains integral equation for y's u(t), 
whose Solution determines an extremum. There are 7 Soviet references, 


SUBMITTED: May 23, 1960 
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5/024/6 1/006/002/0G9/014 
9, p6ae EL4O/E 113 
AUTHORS : Buikovsiiy, A.G., and Sung Chien (Moscow) 
meee AGL, 
TITLE: On the construction of nulti-variable function 


Senerators 


IERTODICAal - lavestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Pnergetika 1 avitomatika, 1961, No.2. pp 120-127 


TEXT; The authors first cive a rigorous demonstration of the 
validity of the method first proposed by EF. yy. Fike and 

TOR, Stiverbere (Ref 2 “Designing mechanical computer" Mech. 
Design, 1GSa_loyoas No Nol 8) They tien Proceed to derive a 


System of neniinear integra] equations whase Solution gives the 
required €xpansieon ane 2 a Solution to the probiem of the best 
Aypproximat ian for the Siven muiti-varidabip function generator, 

If it is required to fand the best nean square JPProximation to a 
function of fWo variables the usual double Fourier series is 
inadequate because only he s9efficienr of the series can be found, 
not the functions in the series SG that the Problem has to be 
réephrasad, The funetions In the series are specialised te be 
bi-crihogonai and independent and. by using a variational] method, a 
System of integra} equations is Obtained which can be shown to be 
fard 13 
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* eae ons i - S/O! 
Shes $On- ef dander “fO24/61/L00/062/cC09/U14 
1 FPLYG/EVT3 
@fwaysS capabie af sealer; 
nine ie af solut ron. The selut ions are ei f 
pee : Sl Ura ~ 1c * ~ oe e 
pobiee ee of integral equation and the co eee n one of a 
APP >, ati s ' OM wh icie;: 
Denren OE Di hes are the squares of the ciechveiiee oft the 
of as i ae & ¢ 2Sy 
¥. there ee - renee to the case when instead of just ines 
nt Selabak Tees variables NS oand ¢ varisbles y. Peesee and 
"S aS yy Sitngle Vartable fis tril. Sie - : - ne ing the 
2 varia eS aS a 


Single variable Pe n 
ae eee : yoo approximation for the fur 

NCTC OY ies Gala fan be determined. and eee eee 
Sra aoa Sees ane by splitting the Py and the 
aMPproximation as abe - pres Although at each stage the best a 
best and another eee orate final result is net in general the 
mult inomiai Ree G aes +S described in which the terms of the 
eee ee Vga are obtained successive? ¥. which involves th 
Theres «re 4 Pe integral equations, e 
language IOP cess is as eee ae eer She ner tee 


SUBMITTED. October 28. 1969 
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Optimum processes in ‘systems with dist 
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I. FOO O03, /08/, 70 13) Donn yeh /022/ 01 0/ 403, 018 

AUTHOR: Bu tkovskiy, Ae G. (ios cow) 

TITLE: Principle of maximum for optimal Systems with Gistrituqed 
Pparaneterg 

VERIODICAL: Avtomuatika i telemekhanika, Ve 22, no, 10, 1961, 2288-1.) 

TEXT: Optioum contro] of a 5 


he MINIM: zation 
imitations, Let the con- 


9” (Pp) 
2 = Q (Pp) . ; 
9” (Pp) 
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8/10 61/022/010/003/o1g 
Principle of maximum.., D274/n30) 


Where P ig a Point of the m~dimensional region D of Euclidean Space 
E Tyrerosy,). The matrix function Q igs called the state of the systen, 


Systems with distributed Parome ters may have severg) Control] 
are also distributed), Hence, the Controller js described 
function uy = u(S) where S€D. Bach Component of y ig expressed by ttf 


Usp = Yas (Fises; Ya) = UaR (S,) (a = 1,2,...,m; B bad Lye,050, Re ) 


where P, is a positive integer depending on a, Thus, wu has 


m 
r ec os {8) 
Aa a 
| 
Components. The control process Consists in fitting to every ui its 
Corresponding Q. This is done by means of the Operator As 
Q = Au (9) 
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x 
oe Deas 2290/0 
any systems can b : 

e described by nonlinear integra] equati 
P ions of ty 

0 (P) » = 

) ) * (F %2 (8), w (s)) dS 


‘ 
where ( #0) 


K (Py S, 0, u ) Ge 


r = ( 
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and . . * 
re. zi (2 (P), a (2)) - hi (2) (inte, 6.459) (1s) 


Where 2 is the matrix with elements ( SF (s, O,u) as, (F being » ma- LA 


trix func tion), It is required to find, among the allowable var, oo ne 
Such a controller u=u(P) for which 


1? = 0 (i = 0, Lysoe,y pP- 1, p + 1, 000,q) its} 


and the functional 1 assumes minimm value. Such a Controller gayi 
is called optimal, This problem is Solved on the basis of the Pol Lowi: 
theorem. Let y be such an allowable Controller that, by Eqe (30), 
Condition (18) holds an: the matrix function M(P,R) Satisfies the jini. 
&ral equation 


( ; 
OK(P, R R R OK{S, kh h NG 
M (P, R) + 2K (Pm 9(n), w (n)) (i (P, s) Bp Ae 
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-| SEP s S),u _(S M (S,R) as (22) 


nearly all fixed values of SED, the function n(s, u) bea maximum, i.e, 


(Ss, u) = w (s) (25) Lyf 
where : 

H(S) = sup f(s, u) (26) 

“uga 


This theorem permits setting up a system of equations which are satisfied 
by the optimm Controller, The obtained result is more genera] than the 
results obtained by the author (Ref. 4; Avtomatika j telemekhanika, Ve 22, 
noe 1, 1961). Ag an example of optimum Control for a system with distri. 
ted Parameters, the Problem of heating a "thick bedy is considered, 
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Finally, the above results Bre applied to solving the well-known Minimax : 
Problem. Let the controlled parameter x=x(t) be related to y by the Lff- 
integral equation 


T 

x(t) = PID* Vea Cy at (70) 
and let 

[(u (t)] <a for o<t gr (72) 
It is required to find such a Controller u(t) that the functional 

fr) fr) 

IU=T (x, (t = max x(t 73 

(> (*) = max _ |x(2)| | (73) 


be a minimmn, whe reby x(T) = 0; the last Condition is equivalent to 
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7? 1! ¢ ( : 
= x t) = 
) SPST) og (ey aes 0 
After introduc; : 
Ing the fy i 
netion A(t, u) (see Eq. (25) ) 
2 » One Obtains 


a(t) oe gj 
Sign ¢)K (T,T) for TPt>: 
7 (80) Lf 


Suny; : 
MITTED; May 18, 196) 
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AUTHOR: Butkovskiy, a. G, (Moscow) 
TITLE; Some approximate methods of solving problems of opti- 

mum control of distributed Parameter systems 
PERIODICAL: Avtomatika i telemekhanika, Ve 22, no, 12, 1961 

1565~1575 
TEXT: ‘The author Considers the Problem of Optimum contro] of a 
heat transfer system described by ae 

2 
$2. g 99 ef 


in which a = the constant Coefficient of temperature conductivity; 
A= thermal conductivity coefficient; C = heat capacity factor; p = 
Specific gravity. The State of the System is described by Q = Q(x,t) 
where x = Space coordinate (O<x <1) and t = time coordinate 
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(tC t¢t,). The boundary conditions are 


Q(x,0) = Q (x) (3) 


= 


= t) & ‘f 
eo “% [B(t) - (0, ¢)] 


imum control is formulatea for this 
pase as follows; 1) Let anoth = Q*(x) be Biven, de- 
termined along [o, 1] ° The functional 
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T= T/a(x,t,), Q*(x) (6) 


must be minimized. 2) Let function Q* = Q*(x) be given. It is re- 
quired to find such a controlling function that 

Q(x5t,) = Q(x) at O¢xK1 (8) 
and that the transient duration 7 = t, - to be minimun. 3) Let the 


given function be ee Q*(x). It is required to fing such a con~ 
trolling function 


vu = u(t)EQ (t, <i <t,) 


that with the eng of the process 


T,[Q(x,t,), Q*(x)] =€& 
Card 3/4 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307730006-5 


CIA-RDP86-00513R000307730006-5 


"APPROVED FOR RELEASE: 06/09/2000 
ee 


3226 
8/103/6 1/022/012/003/016 
Some approximate methods ees D201/D305 


Such a problem represents e.g, determination of optimum metal heat- el 
ing, in which the problem of optimum control corresponds actually to 


each depending on one variable only. There are 1 figure and 13 re- 


ferences: 12 Soviet-bloc and 1 non~Soviet-bloc. 


SUBMITTED: May 26, 1961 
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AUTHOR : Butkovskiy, A.G. 
TITLE: 7 On the simulation of certain objects with distributed parameters 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 12, 1962, 49, abstract 12V285 
(In collection "Avtomat. regulirovaniye i upr.", Moscow, AN SSSR, 
1962, 242 - 27). 


Parameters leads to the requirement for constructing models (simlators) of such 


TEXT: The study of problems of optimal control of objects with distributed /p 
JY 
objects. Using the example of the process of meta): heating in a continuous fur- ~* 


2 

3Q 39 3 3“Q a 

Be ay Tae 8 ui, t nat Vay ° 
; ; . L.L. Podkaminer 

[Abstracter's note: Complete translation] - :* 
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: puri: ~ On the simulation of certain plants with distr ibuted 
eo tee. nS parameters 
_ PERIODICAL: _ -. Referativnyy zhurnal, avtomatika, telemekhanika i 


-vychislitel"naya tekhnika, no. 1, 1963, 31, abstract 
14172 (In collection: Avtomat. regulirovaniye i uPr., 
M., AN SSSR,. 1962) 


1 PRX Ts : ' The author considers the simulation of plants with. 
». distributed parameters. He gives as a concrete example the construc- 
:. tlon o£ a model of the process of heating metal in straight-through , 
furnaces, in particular in a process oven which | is a typical plant — 
with space-distributed parameters. 
_Abstracter' & note: Complete translation / 
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TITLE: On necessary and sufficient optimality conditions for sampled-data con- : 
trol systems . ; i 


AUTHOR: Butkovskiy, A. G. (Moscow) 


_ SOURCE: Avtomatikea 1 telemekhanika, v. 24, no. 8, 1963, 1056-1064 . ee : 


TOPIC TAGS: sempled-data control system, necessary optimality condition, euffie ij 
cient optimality condition,. local-maximum principle, extended-maximm principle — 


x(k +1) = 2{x(k), u(k)] (k = 0,1,..., N- 1), (1) 


where x(k) 48 a matrix charecterizing the state of a system and u(k) is the 
metrix defining the control action at every discrete instent k = 0,1,...N - 1 
is studied. It is assumed that f(x,u) are continuous functions with respect 
to components of the matrix u and have continuous first partial derivatives 
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ee + With respect to components of the matrix x. The problem of optimal control ig 
 . formiatea for system (1), The author raises the question of the extstence or 

, the complete analog of the maximum principle for such control systems, An exe a 

ample of en optimal Sempled-data control system is presented in hich the-analog op ——fj 
the maximm principle is-not-fulfilled, The guthor presents a new procf.of ict pa 


1 


*(k +2) = Ax(k) + Bulk) (k= O,1,..., H- ty, | (2) 


where A and B are matrices which can be dependent on k. Orig, art. hes: 52 
formas and 2 figures, 
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1. Institut avtomatiki i telemekhaniki, Moskva, 
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SOURCE CODE; 


AUTHOR: | Butkovaekty, A. G, (Moscow); Poltavakiy, L, Ne (Moscow) 
: arate neene reine ieeganees “ay 8 | = 


TITLE: Optimum Control of » unifornly distributed vibratory system 
EE OL 


ut 
ORG: none . 


SOURCE; Avtomatika 4 telenekhanika, ve. 26, no, 11, 1965, 1900-1914 


TOPIC TAGS; optinum control, vibratory system Control, string 
vibration, moment theory — 


ABSTRACT ¢. The problem Of optimal Control of uniformly distributed 
vibratory 8 see reylee analyzed by means of a vibrating String whose 
-motion fs described by the wave equation in which the displacenent 
function Q(x, t) Satisfies the following boundary and initial 
Conditions: 


— Tay. 


200.) =a), O(n,) = 0, ! ag 
Ole, 0) = Q(z), Qi’(z, 0) = Q(z) ° ' 
where Q(x) and Qy (x) are the initial velocity and-intedel displacement 


of the string, respectively, The following Optimum control problem is 
formulated; to find 8 control u(r) whose norm, defined by the equation 
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ita, =W/ ( 1B(Qisde, (2) 


is to be less than or equal to a given number L’ (ful, <Z) which will damp th 
vibration of a String in mininum tine T, that is, to obtain Q(x,T) = 0. 
and Q,' (x,T) = 0 in a mininmun time. It is shown how this optinur 
control problem can be reduced to the "Leproblem" of the theory of 
moments, Using M. G. Kreyn's results on the "L<-problem" and the 
variational method, basic formulas for the optimun control u(t) of the 
uniformly distributed vibratory system are derived and the aininun 

time T is determined, Some results of the theory of nonents. are 


generalized. Orig, art, has: 1 figure and 38 formulas, ral [LK] 
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TITLE: Optimal control of a tvo-dimonastonal distributed oscillating system 
SOURCE; Avtomatika { telemekhanike, no. 4, 1966, 32-41 


TOPIC TAGS: optimal control, oscillating system, set theory, function theory, orthogonal 
function : 


ABSTRACT: An analysis is made of two problems involving the optimal control of a two-di-~ 
‘rensional oscillating system with the control norm u(t) in space Lg (4 = 2,3,..., © ) limited 
by the number L> 0, Through the use of the L-problem of the moments (A. G, Butkoveldy, 

“Metod momentoy Vv teorli optimal'nogo upravieniya sistemami s raspredelennymi parametrami,| 
Avtomatika i telemekhanila, t. XXIV s No. 9, 1963), explicit formulas are obtained for the j 
optimal control of a two-dimensional oscillating system with "part" of the oscillations quench-" 


| 
| ed. Qualitative characteristics of the controlled process are given, and it is shown that the - 
| expressions derived by the authors in a previous work (Optimal'nove upravicuiye raspredelen-‘j 
| 
| 


| 
! 


‘ 


; noy kolebatel'noy sistemy, Avtomatika } telomekhanika, t, XXVI, No. 11, 1965) for optimal 
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TITLE: Optimal control of oscillatory processes 


TOPIC TAGS; optimal control, oscillatory process control, oscillation quenching, 
wave equation, telegraph equation 


ABSTRACT: The optimal control problem of oscillatory processes described by the 


SOURCE: Avtomatika i telemekhanika, no. S, 1966, 48-53 . 
one-dimensional wave equation | 


#O(z,t) —_Q(z,t) (2) 
a 


is analyzed in the domain D = {0 Sx <1, 0< t < T) under the following conditions 


(20) =a), Gia) =0, 


“supe: 62-5077 cae 4 


| (2) | 
2,0) = Qa(a), AE) = Q(z), (3) [~ 

oe mel oie 
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The optimal control problem is formulated as follows: to find a camtrol u(t) (the i 
wave) which will quench the oscillations within a fixed time T at the minimal value 
of the norm ||u(t)||,, that is, by selecting the proper u(t) which will ensure 

that at a minimal valte of | [u(t) | las the conditions 


Q(z,T) =0, Qi (2,7) =0 o | 
will be satisfied. The following concepts of quenching and self~quenching functions 
u(t) (waves) are introduced. The function u(t) defined on the interval (0, T) for 
equation (1) with conditions (2) and (3) is called a quenching function in time T | 
if conditions (4) are satisfied. The function u(t) defined on the interval (0, T) for 
equation (1) with condition (2) and initial conditions is called a self-quenching 
function in time T if conditions (4) are satisfied. It is pointed out that both 
functions are solutions of the so-called L-problem of moments. Examples of the 
quenching and self~quenching functions in time 2na are presented. The solution of 
the optimal control problem is sought in the form 


“ug(t) == ul(t) + Kou®(t),. . (5) — 


where 4"(t) is a quenching function selected in a certain manner, u(t) is a self- 


quenching function also selected in a certain manner, and Ky is a constant determined |- 
from a certain condition. Conditions for the existence of quenching functions are | 
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presented and it is established that both functions which determine the optimal con- ; 
trol (5) have the period n/a. Expressions for quenching and self-quenching func~ ; 
tions are derived and the optimal control function is determined. The optimal | 
_ control process described by the telegraph equations is analyzed as a particular i 


case. The optimal control function u(t) is derived under the assumption that the 
norm {|u| le is bounded. Orig. art. has: 26 formas. [LK 
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| Butkovskiy y Anatoliy Grigor "yevich 


Optimum control theory of distributed parameter systems (Teoriya Optimal 'nogo | 
upravleniya sistemami s raspredelennymi perametrami ) Moscow, Izd-vo "Nauka", 
1965. 47h p, illus., biblio, 8000 copies printed, 


: Series note; Teoreticheskiye Osnovy tekhnicheskoy kibernetiki 


| TOPIC TAGS; engineering cybernatics, automatie control theory, Optimal automatic 
| control, distributed parameter system ; 


PURPOSE AND COVERAGE: This book presents the most recent developments in the theory | 
of design of automatic control for systems having spatially distributed parameters, 
The development of reliable, accurate, and sufficiently simple models of con- 
trolled systems (plants) With distributed parameters in order to achieve optimal 
control is discussed, A whole series of necessary and sufficient conditions for 
optimal processes ig developed on the basis of functional analysis, for example, 
the generalized Pontryagin maximum principle and Bellman's dynamic programming 
method. Approximate methods are given for sOlving the derived equations which are 
adapted to solution by digital and analog computers. The theory presented here 

_is applied to Optimalization of thermal and chemical processes, Thig book should 
be useful to specialists concerned with the resultsjof optimal control theory and 
their application to various fields of technology, i 
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PERIODICAL: Sb. tr. Labor. pvoblem bystrokhod. mashin i mekhanizmov 


SOV/124-57-7-8468 


Gontkevich, V. S., Butkovskiy, V. V. 


The Determination of Internal-friction Energy Losses in Metals Due 
to Bending Vibrations (Opredeleniye poter' energii na vnutreneye 
treniye v metalle pri izgibnykh kolebaniyakh) 


AN UkrSSR, 1955, Nr 5, pp 167-178 


ABSTRACT: The authors adduce some results of an experimental investigation on 
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the dissipation of energy in various steels of some ten grades during 
damped bending vibrations, for which purpose the well-known tuning- 
fork-shaped test specimens were used and the amplitude of vibration 
was recorded on a motion-picture film by means of an MPO-2 loop 
oscillograph and strain gages glued onto the handle of the tuning fork, 
The account of the test results is preceded by a certain amount of theo- 
retical analysis of the transverse vibrations of the handle of a tuning 
fork, taking into consideration the dissipation of energy within the 
material. Here the authors ‘base their reasoning on the éxpression 

of the stresses at a given moment of time ina specific fiber ata 
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The Determination of Internal-friction Energy Losses in Metals (cont.) 


distance 1 from the neutral axis offered by A. P. Filippov (RZhMekh, 1954, 
absiract 3071) 


_ [ 1; | 1 2 de 
o=E le + 5 lto ty leg + Hye) $e] 


Where jg, jy, and yy are the damping coefficients, w is the vibration 
frequency, and €o is the amplitude of the relative deformation. The coefficierts 

Ho, Hy, and p> are determined from the following equation derived by the 
authors; 


= to t H-232 By A, + 35.49 7) 


Cm) Dm 
T 12 14 


Where 6 (Aj) is the logarithmic decrement of the vibrations of the tuning fork. 
which is determined from experimental data covering 5-to-10-percent sectors of 
amplitude decay. Herein 

C= h, A) X)(/) = 0.9744 y 
his the thickness of the handle, / is its length, m), is a characteristic parameter. 


X,( 17 ) is the eigenfunction, and y is the static deflection of the end of the handle. 
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The experimental values of the logarithmic damping decrements obtained with the 
use of the above-mentioned method of study of the energy dissipation with a highly- 
nonuniform state of stress are expressed in graphic form as a function of the max- 
imum stresses at the base of the handle. The damping coefficients obtained, p oO: 
Hy), and HB), are presented in tabular form. The article corroborates such 

previouslyestablished facts as the increase of the logarithmic decrement with an 
increase in amplitude and the absence of a relationship between the logarithmic 
decrement and the frequency (within the limits of 100 to 625 cps). It is pointed out 
that the damping coefficients thus derived may be used for the calculation of the 
transverse vibrations of rods of any shape and with any type of stress distribution. 
Bibliography: 10 references. 

G. S. Pisarenko 
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(TITLE: Some featuyes of the kinetics of phosphorescence decay gf 

_ triphenylene 4 yo Hy i: 


| SOURCE: Optika 1 spektroskopiya, v. 18, no. 6, 1965, 1079-1081 
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‘TOPIC TAGS: phosphorescence, electron Spectzum, line spectrum, | 
- {molecular spectrum, absorption spectrum Hl 
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-| ABSTRACT: The authors investigated the kinetic of quenching of in- | 
{dividual quasi lines ‘of the phosphorescence spectrum of triphenylene, | 
,Obtained by the method of E. V. Shpol'skiy et al. (Usp. Fiz. Nauk | 
:V. 80, 255, 1963 and earlier Papers). To obtain the quasi-line 

/ Spectrum, a BoOlution of triphenylene in n-heptane was frozen in quartz 

iby liquid nitrogen and illuminated at a wavelength near 313 nm, The | 
individual lines were Separated with a spectrograph (ISB-51) with 
! photoelectric attachment (FEP-1), The decay curve was recorded with 
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TITLE: Phosphorescence of two t; { 
cries sp o types of radiating centers of coronene lin paraffin 


SOURCES Optika 1 spektroskopiya, v. 21, no. 2, 1966, 250-252 
TOPIC TAGS: phosphorescence, coronene, excited state, luminescence conter, WEP TAWE, 


ABSTRACT: The phosphorescence decay of coronone in n-he tive was studie 
- d at 77°K o 

oe quasi-lines (5614 and 5631 4) in order to jeter ine the lifetime sae 
Fea ne eae separately, It was found that when the sample is excited with light 
ein raat ge lamp through a 313 nm filter, the decay is nonexponential, in- 
Reva Seca : e pile tana from exponentiality is due to reabsorption of the radia- 
ri iy et mo ecules. The effect of reabsorption on the phosphorescence decay 
ae Pam. is practically constant over the entire spootral range studied (5150 

- dt ds shown that two different types of radiating centers formed by coroe 


‘nene molecules in n-heptane at 77°K, whose pure electron transitions are separated 


by 52 cm71, have different lifetimes of th 

e excited state. which differ by 0.3% 
tie an Ea lifetimes of the excited states of radiating fahene’ pices 
Pp confirm that the conditions surrounding these molecules affect the electronic 
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BOOK Call No. : AF627431 

Author: BONCH-BRUYEVICH, H. D., Dr. of Techn. Sei,, Ed, 

Full Title: AERIAL PHOTOGRAPHY OF CITIES AND CITY SETTLEMENTS 


Transliterated Title: Aerofotos"yemka gorodov i gorodskikh poselkov 
Publishing Data 


Originating Agenoy: None 
Publishing Houses Publishing House of the Ministry of Commnal Economy of 
the RSFSR 
Date: 1953 No. ppes 355 No. of copies: 5,000 
Editorial Staff 
Editor: Bonch-Bruyevich, M. D. 


Tech, Ed.: None 
Editor-in-Chief: None 


Appraiser: None 
Others: Separate chapters were written by: Deyneko, V. F. (Introduction, 


Chapters II, III, VI, VII and X); Sarantsev, N. M, (Ch. yi Rudakov, A. Ye, 
(Ch, IV); Tolgskiy, V. S, and Butler, S. A. (Ch. V and IX 3 Yeremeyev, V, S, 


(Ch, VIII); Sokolova, N, A,, Recipient of the Stalin Prize (Ch. XI). 
Text Data 


Coverage: This is a handbook in which the 


photography are outlined, particularly their application in mapping cities and 
city settlements from aerial photography negatives, The main emphasis is 

on procedures in taking serial photographs, processing the negatives and inter- 
preting the positives, Equipment for making negatives (cameras, lenses and 
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mounts) as well as for processing negatives and mapoing (rectifiers, copy 
cameras, multiplex) is outlined only very briefly without giving any detailed 
information, Many tables are of practical help for those who engage in 
picture taking and analytical processing of negatives, However, no new or 
special methods could be found in this manual, Tables, diagrams. 
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ASTAF'YEVA, G.A., tekhn.red. 


{Air levelling in surveying railroad lines; explorations of 
mountainous areas] Aeronivelirovanie na izyskaniiakh putei 
soobshcheniia; materialy issledovanii v gornoi mestnosti. 

Moskva, Izd-vo Akad nauk SSSR, 1959. 272 p. (MIRA 13:3) 


1, Chlen-korrespondent AN SSSR (for Gorinov). 2. Bukovoditel! 
laboratorii zheleznodorozhnykh izyskaniy Vsesoyuznogo nauchno- 
issledovatel'skogo instituta transportnogo stroitel'stva (TfsN1IIS) 
Mintransstroya SSSR (for Butler). 3. Laboratoriya zheleznodorozhnykh 
izyskaniy Vsesoyuznogo nauchno-issiedovatel'skogo instituta transport- 
nogo stroitel'stva (TsNIIS) Mintransstroya SSSR (for all except Va- 
sil'yev, Astaf'yeva). 

(Aerial photogrammetry) (Railroads--Survey ing) 
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